A list of the lines observed in the spectra of the gaseous nebulae in the wavelength range from 920Å to 610µm and corresponding transition probabilities have been compiled. The most probable identification for each line has been presented. The classification scheme for transition types is proposed. For the lines listed also their formation mechanism is given. First version of such catalogue was issued by Feklistova et al. (1994) . Since the first edition of the catalogue numerous weak lines belonging to the heavy elements (Z>30) were identified in the spectra of NGC 7027 (Péquignot et al. 1994, Baluteau et al. 1995. Moreover many newly identified lines were found in the spectra of other planetary nebulae. These lines together with unidentified ones are compiled in the catalogue
Introduction
Over 1000 lines of atoms and ions belonging to more than 20 elements were observed in the spectral range λ ≥ 920Å of the gaseous nebulae (Kaler, 1976; Czyzak, 1979, 1983; Aller and Keyes, 1987; Péquignot et al. 1994; Hyung et al. 1994; Baluteau et al. 1995; Aller and Hyung, 1995; Liu et al. 1995; Hyung and Aller, 1996) . The lines of some molecules and radicals (CO, H 2 O, H 2 , OH etc.) and unidentified IR bands connected with polycyclical aromatic carbo-hydrate molecules also were detected . Many of these lines are very weak, thus their identification in the spectra is a hard problem. To facilitate solution of this problem, we have compiled a list of the lines observed in the spectra of the objects quoted. Both well identified and badly or unidentified lines are given. Recently revealed lines of the heavy elements (Z>30) are added to the line list.
The classification scheme for the lines observed in the spectra of the gaseous nebulae is described in Section 2. The mechanisms of line formation in the spectra of the gaseous nebulae are discussed in Section 3. The list of lines is presented in Section 4.
The line classification
The lines observed in the spectra of gaseous nebulae can be divided into permitted, forbidden and intercombinational ones. Ions HI, HeI and HeII are presented only by the permitted lines. Most of the strong lines in the spectra of gaseous nebulae are forbidden or intercombinational ones belonging to ions of C, N and O and of the other heavy elements. In the UV spectral region the resonance lines of the ions C, N, O, Si, S, Ar and other elements are the strongest ones. In addition, a lot of weak permitted lines of C, N, O, Ne, Mg and other ions are observed in the spectra of the bright nebulae.
The classification scheme for atomic transitions used in astrophysics is given in Table 1 . There we use the standard designations E1 and E2 for the electric dipole and quadrupole transitions and M1 for the magnetic dipole transitions. The selection rules for Ek transitions are: ∆L = 0, ±1, ... ± k, L + L ' ≥ k; ∆S = 0, ∆J = 0, ±1, ... ± k, J + J ' ≥ k. Here k=1 for E1 transitions and k=2 for E2 transitions. For the magnetic dipole transitions M1 we have the next selection rules: ∆L = 0, ∆S = 0, ∆J = ±1, ∆l = 0. The magnetic dipole transitions take place only between levels belonging to the same term. In Table 1 only violations of these selection rules occurring for different types of the forbidden transitions are presented. The typical values of the transition probabilities for the transitions under consideration are given in column 3 of the table. In the first column there are presented also the transition type notations (p -permitted, f -forbidden, i -intercombination, 2e -dielectronic) used in the line catalogue. Table 1 Classification of the transition types Transition type Selection rule violation A ki (s −1 ) E1, p no 10 7 − 10 9 E1, i ∆S = 0 10 2 − 10 4 E1, 2e quantum number change 10 6 − 10 8 of two(three) electrons E2, f no 1 − 10 2 E2, f ∆S = 0 10 −4 − 1 M1, f no 1 − 10 M1, f transition between 10 −4 − 1 levels of different terms
Line formation mechanisms
Main mechanisms of the line formation in the spectra of gaseous nebulae are the recombination one for the lines of HI, HeI and HeII and for weak permitted lines of C, N and O ions and the excitation by electron impacts for the forbidden, intercombinational and resonance lines (see, e.g., Aller, 1984; Nikitin et al., 1988) .
For many recombinational lines the contributions by both the radiative and the dielectronic recombination are important (Nussbaumer & Storey 1983 , 1984 , 1986 . The effective recombination coefficients for weak permitted lines of C, N and O ions are compiled in the paper by Pequignot et al. (1991) and Nikitin et al. (1993) .
Many permitted lines of the C, N, O and some other ions have significant additional contribution to their intensities due to some selective excitation mechanisms. Classification of such selective mechanisms is considered in papers by Nikitin et al. (1988) ; Rudzikas et al. (1990) . The most important selective excitation mechanisms in gaseous nebulae are the Bowen fluorescence excitation, photoionization followed by recombination and excitation connected with charge transfer reactions.
List of the lines
Lines detected in the spectra of gaseous nebulae are given in Table 2 . As sources of data about the spectral lines we used the papers by Kaler (1976) , and the papers cited on the introduction. In the first column of the Table 2 the laboratory wavelengths taken mainly (for permitted and intercombination lines) from tables by Striganov and Odintsova (1982) are presented. In the case of absence of the desired values in those tables (mostly for forbidden lines) we either took laboratory wavelengths given in the papers used as sources of the lines or calculated them by usual way from the level energies (e.g., Moore 1949 Moore , 1970 Moore , 1971 Moore ,1975 and references in the catalogue by Kholtygin et. al. 1996) . The next two columns specify the ion type and the electron transition, respectively. Unidentified lines are marked with the capital letter X in the second column.
We use the standard term designations given by Moore (1949 Moore ( , 1970 Moore ( , 1971 Moore ( , 1975 and by Striganov and Odintsova (1982) . The observational wavelengths given by various authors differ essentially and therefore we do not list them. If difference between the laboratory and the observational wavelengths exceeds 0.2Å we mark the values λ by colons. We consider the line identification to be uncertain if they are weak in the laboratory spectra and if the strongest line of the multiplet has not been identified in the nebular spectra. In this case we also mark the λ values by colons. The transition probabilities are presented in column 4 of the Table. We use notation a + b for value a · 10 b . The probable line formation mechanisms are presented in column 5. The references to the used sources of the transition probabilities are given in the last column.
To find the transition probabilities and wavelengths for the HI and HeII transitions with large n values we have used the standard formulas for nonrelativistic hydrogenic ions (see, e.g. Rudzikas et al., 1990) which were slightly corrected to fit with experimental wavelengths by Striganov and Odintsova (1982) . The values calculated so are referred to as Kh93. presented the total transition probabilities for multiplets of C, N and O ions. To calculate the values for component lines of multiplets we used the standard relations for LS-coupling scheme (see, e.g., Rudzikas et al., 1990) .
We used the following abbreviations for the line generation mechanisms: R -Radiative recombination, D -Dielectronic recombination, B -Bowen mechanism, C -Collision excitation, Ch-Charge transfer excitation, Au-Auger excitation, NF-Nonresonance fluorescence, Ph-Photoionization mechanism. Mostly cases only one line generation mechanism must be taken into account in the line intensity calculation. It is why, only the main mechanisms contributing to the line intensity is presented in the Table 2 . Table 2 The list of lines observed in the spectra of gaseous nebulae [MgV] 2p 4 3 P 2 − 2p 4 3 P 1 0.127+0 C M83 6.62
[NiII] 2 P 1/2 − 2 P 3/2 C 6.98
[ArII] 3p 5 2 P 1/2 − 3p 5 2 P 3/2 5.270-2 C M83 7.90
[ArV] 3p 2 3 P 2 − 3p 2 3 P 1 0.272-1 C KL80 8.99
[ArIII] 3p 4 3 P 1 − 3p 4 3 P 2 0.308-1 C M83 10.52
[SIV] 3p 2 P 3/2 − 3p 2 P 1/2 7.730-3 C M83 11.76
[ClIV] 3p 2 3 P 1 − 3p 2 3 P 2 8.250-3 C KL80 12.8
[NeII] 2p 5 2 P 1/2 − 2p 5 2 P 3/2 8.550-3 C M83 [CII] 2p 2 P 3/2 − 2p 2 P 1/2 2.290-6 C M83 205.3
[NII] 2p 2 3 P 0 − 2p 2 3 P 1 2.080-6 C M83 370.3
[CI] 2p 2 3 P 1 − 2p 2 3 P 2 2.650-7 C M83 609.6
[CI] 2p 2 3 P 0 − 2p 2 3 P 1 7.930-8 C M83
Conclusion
A list of more than thousand lines observed in the spectra of gaseous nebulae in the UV, optical and IR spectral regions are compiled. Transition probabilities for most of these lines are given. Main mechanisms populating the upper state of transition are presented.
